Bringing together models from bottom-up and top-down approaches: an application for growth of Escherichia coli on different carbohydrates.
Modeling in systems biology follows two lines: a data driven top-down approach that integrates experimental data from various "omics" technologies and a model based bottom-up approach where the model structure is given and kinetic parameters are chosen in such a way that an experimental observation can be reproduced quantitatively or qualitatively. Mathematical models are frequently used to elucidate cellular design principles in order to understand complex biochemical networks better. To show that both approaches lead to a consistent description of cellular dynamics, mathematical models from both approaches are explored. On the level of transcription factor activities a sufficient qualitative agreement is observed. Experimental data for the classical growth experiment of Escherichia coli on two carbon sources, glucose and lactose is available to set up the data driven model and to support the theoretical findings from the bottom-up approach.